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Abstract 

The machine-readable version of the catalog, as it is currently being distributed from the Astronomical 
Data Center, is described. The catalog is a compilation of data for 842 sources detected with the U. 
S. Naval Research Laboratory Large Area Sky Survey Experiment flown aboard the HE AO I satellite. 
The data include source identifications, positions, error boxes, mean X-ray intensities, and cross iden- 
tifications to other source designations. 
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1.0 Introduction 


1.1 Description 

The primary objective of the Naval Research Laboratory (NRL) Large Area Sky Survey Experiment 
(LASS) flown aboard the HE AO I satellite was to conduct an all-sky survey for the brightest X-ray 
sources in the energy range 0.25 to 25 keV. The instrumentation consisted of an array of large pro- 
portional counter modules with collimators of varying fields of view and with sufficient sensitivity to 
detect sources as faint as 0.25 pJy at 5 keV, assuming a Crab-like spectrum (1.1 pjy at 5 keV = 1 UFU 
for a Crab-like spectrum). Full sky coverage was achieved in the first 6 months of the mission by 
continuously sca nnin g great circles perpendicular to the Earth-Sun line. The HEAO A-l catalog results 
from the 6-month survey and, thus, covers the whole sky. 

This document describes the machine-readable version of The HEAO A- 1 X-Ray Source Catalog as it 
is currently being distributed from the Astronomical Data Center (ADC). It is intended to enable users 
to read and process the computerized catalog without problems and guesswork. For additional infor- 
mation concerning the NRL LASS instrument, the data analysis procedures, characteristics and limi- 
tations of the source data, and a discussion of X-ray source classes, the source publication should be 
consulted. A copy of this document should be transmitted to any recipient of the machine-readable 
catalog originating from the international network of astronomical data centers. 


1.2 Source Reference 

Wood, K. S., Meekins, J. F., Yentis, D. J., Smathers, H. W., McNutt, D. P., Bleach, R. D., Byram, 
E. T., Chubb, T. A., Friedman, H., and Meidav, M. 1984, “The HEAO A-l X-Ray Source 
Catalog,” Astrophys. J. Suppl. 56, 507-649. 


PRECEDING PAGE BLANK NOT FILMED 



Introduction 1 



2 7080 



2.0 Structure 


2.1 File Summary 

The machine version of The HE AO A-l X-Ray Source Catalog consists of a single file. Table 1 gives 
the machine-independent file attributes. All logical records are of fixed length, and, if the catalog is re- 
ceived on magnetic tape, it will contain blocks of fixed length (as noted below), except that the last 
block may be short. 


The HEAO A- 1 X-Ray Source Catalog (Wood et al. 1984) 

File 

Contents 

Record 

Format 

Logical Record 
Length 

Total Number of 
Logical Records 

1 

Catalog 

FB 

303 

842 


Table 1. Summary Description of Catalog Files: FB = Fixed length blocks (last may be short) 


The information contained in the above table is sufficient for a user to describe the indigenous charac- 
teristics of the machine-readable version of The HEAO A-l X-Ray Source Catalog to a computer. In- 
formation easily varied from installation to installation, such as block size (physical record length), 
blocking factor (number of logical records per physical record), total number of blocks, density, number 
of tracks, and character coding (ASCII, EBCDIC) for tapes is not included, but should always accom- 
pany secondary copies if any are supplied to other users or installations. 






PRECEDING PAGE BLANK NOT FILMED 

Structure 3 













2.2 Catalog ( File 1 of 1 ) 

Table 2 gives a byte-by-byte description of the contents of the data file. A suggested Fortran format 
specification for reading each data field is included and can be modified depending upon individual 
programming and processing requirements (Fortran 77 character string-type formats are used); however, 
caution is advised when substituting format specifications, since certain fields contain character data. 
Default (null) values are always blanks in data fields for which primary suggested formats are given as 
A. Where no default values are given for numerical fields, there are always valid data present. Each 
data field in the catalog is separated by a blank byte; for brevity, these are omitted from the table. 


Byte(s) 

Units 

Suggested 

Format 

Default 

Value 

Data 

1-10 

--- 

A10 

... 

Source designation (1H) 

12-17 

o 

F6.2 

... 

Right ascension, a 

19-20 

hours 

12 

— 

a 

22-23 

min 

12 

... 

a 

25-26 

sec 

12 

— 

a 

28-33 

o 

F6.2 

— 

Declination, 5 

35-37 

0 

13 

— 

s 

39-40 

/ 

12 


5 

42-43 

At 

12 

— 

8 

45-50 

o 

F6.2 

— 

Galactic longitude, t n 

52-57 

o 

F6.2 

— 

Galactic latitude, b 11 

59-64 

o 

F6.2 

— 

Ecliptic longitude, X 

66-71 

o 

F6.2 

— 

Ecliptic latitude, <p 

73-78 

o 

F6.2 

— 

Qi 

80-85 

o 

F6.2 

— 

5, 

87-92 

o 

F6.2 

--- 

a 2 

94-99 

o 

F6.2 

— 

s 2 

101-106 

o 

F6.2 

— 

ct 3 

108-113 

o 

F6.2 

... 

83 

115-120 

o 

F6.2 

— - 

ct 4 

122-127 

o 

F6.2 

--- 

84 

129-133 

n 

F5.3 

— 

Area 

135-141 

c cm ' 2 s ' 1 

F7.4 

... 

Flux 

143-148 

c cm * 2 s ' 1 

F6.4 

... 

Flux error 

150-161 

— 

A12 

... 

Alternate designation (X-ray) 

163-174 

... 

A12 

... 

Alternate designation (X-ray) 

176-187 

--- 

A12 

— 

Alternate designation (X-ray) 

189-200 

--- 

A12 

... 

Alternate designation (X-ray) 

202-213 

... 

A12 

... 

Alternate designation (X-ray) 

215-226 

... 

A12 

— 

Alternate designation (X-ray) 

228-239 

... 

A12 

... 

Alternate designation (X-ray) 

241-255 

... 

A15 

— 

Alternate designation (non-X-ray) 

257-271 

— 

A15 

— 

Alternate designation (non-X-ray) 

273-287 

— 

A15 

— 

Alternate designation (non-X-ray) 

289-303 

— 

A15 

— 

Alternate designation (non-X-ray) 


Table 2. Catalog Record Format 


Source designation The 1H catalog designation is composed of the prefix “1H”, followed 

by the right ascension in hours and minutes and the declination in de- 
grees and tenths of a degree (equinox B 1950.0). 

Equatorial coordinates The source coordinates (center of error box) are given in degrees and in 

sexigessimal form. The subscripted right ascensions and declinations 
( a i- 4 » 81 - 4 ) give the positions of the 95 percent confidence error box 
surrounding each source. All positions are for equinox B 1950.0. 
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Area 

Flux, Error 


Alternate identifications 


The solid angle enclosed by the error box. Units are square degrees. 

The apparent intensity of the source in counts cm' 2 s' 1 for 0.5 - 25 keV. 
The detennination of the errors is described in Section III of the source 
reference (Wood et ai 1984). As explained in that paper, an intensity 
of 10’ 3 counts cm' 2 s' 1 , which is the limiting flux in the catalog, corre- 
sponds to 3.3 x 10' 12 ergs cm’ 2 s" 1 in 2-10 keV, both for a Crab-like 
spectrum, meaning that 10' 3 counts cm’ 2 s' 1 in HEAO A-l is equivalent 
to 0.20 UFU or to 0.22 pJy at 5.2 keV, again for a Crab-like spectrum. 

The first seven fields (bytes 150-239) contain alternate designations of 
each source in other X-ray catalogs, while the last four fields are for 
non-X-ray cross identifications. Catalog identifications and references 
are given in Table 5 of the source paper. Cross identifications were se- 
lected according to certain criteria. For X-ray catalogs (4U, 2A, 1M, 
etc.), where error boxes of up to several degrees are sometimes reported, 
the cross reference is given whenever the other error box intersects the 
HEAO A-l error box. Identifiers are also given in certain cases where 
boxes do not strictly intersect but are sufficiently close to suggest a 
possible relationship. The criterion used is that the separation between 
box centers must be less than the sum of the two largest dimensions. 
The designation “XRS” (not included in Table 5, but described in text) 
is from Amnuel, Guseinov, and Rakhamimov (1979), which summa- 
rizes much of the older X-ray literature. 

Non-X-ray cross identifications were made on several bases. Whenever 
an identification has been firmly established, for example, by a precise 
position from a modulation collimator or from the Einstein 
Observatory , it is always shown, but so are many additional tentative 
identifications. Some of these have been suggested by earlier work (in 
which case the earlier literature appears either in Table 5 or Table 6 of 
the source reference) and the remainder have been found by searching 
the non-X-ray catalogs listed by the authors in their Table 5. Addi- 
tional information on selection criteria will be found on page 647 of the 
source reference. 

Whenever an “(R)” appears in the last field, additional references and 
comments will be found in Table 6 of the source reference. Those en- 
tries are intended primarily to provide a sketch of the basic background 
and current state of knowledge concerning the sources, to direct users 
to further literature, and to clarify ambiguities. They are not intended 
to be a comprehensive bibliography and many references are omitted. 
A special effort has been made to provide cross references to other 
HEAO 1 literature wherever possible, since other HEAO / observations 
are simultaneous with and complementary to those in the catalog. 
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3.0 History 


3.1 Remarks and Modifications 

The HEAO A- 1 X-Ray Source Catalog was received on magnetic tape by the National Space Science 
Data Center on 20 July 1984 from Dr. Kent S. Wood of the Naval Research Laboratory. The tape 
was in VAX VMS BACKUP format with variable length logical and physical records, plus special 
control words (logical record length of each record in the first four bytes.) A program was written to 
convert the records to fixed length and the tape file was processed to disk storage on the IBM 3081 
computer of the NASA Space and Earth Sciences Computing Center at GSFC. The format of the file 
was identical to Table 4 of the published catalog, meaning that there were 10 sources per group (page 
in the published catalog), separated by column headings and blank records, etc. All blank, text, and 
separator records were removed with an editor, leaving just four records per source. A format was de- 
signed that rearranged the data in logical order for a single record per source structure, and a program 
was written and executed to reformat the data. The advantages of the single record per source structure 
are that all records are entirely uniform and the catalog can be sorted and searched easily. 

The original catalog contained the error box positions in both decimal and sexigessimal form. The latter 
data were omitted during the conversion in order to decrease the final record length, since the 
sexigessimal data can be reconstructed easily from the decimal positions given. 
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5.0 Sample Listing 

The sample listing given on the following pages shows logical records exactly as they are recorded in the 
machine-readable version of the catalog. Groups of records from the beginning and end of the file are 
illustrated. The be ginnin g of each record and the bytes within the record are indicated by the column 
heading index across the top of each page (digits read vertically). 


•'.i 
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o o 

■n » 

*0 O 

g!i 

(O -Q 

9 > 

> O 

csrs;: 

(all HOIK 

-< (/) 


LISTINS OF I I C 0 I 0 1 FROM DAT* FILE 

0«U File Dm: )C*0 *-l N-Cay (1«H) 

Bc rt i It* SO 
Okta FI) • 22S 

Bert Unftti 103 kytw 
Input VOLSR *00007 


1 1140005*200 

t uoxy.m 


.00 00 as 12 ».0i 20 00 4* 100.45 -41. U «.*7 17.3 554.70 14.71 1.72 20.65 l.B 20.51 55V. 40 14.47 . 520 

l.*l 00 <J7 57 75.17 75 10 U Ut.47 10.il 53.40 40. *4 554.74 71.54 J.75 74.05 4.0 75.45 .14 72.50 . 524 


1.14 -75. M 1.0* -75.42 .474 


.002* .0004 4U 0005*20 
.0054 .0007 40 0000*71 >0300000*724 

.0044 .0010 
.005* .0007 

.0044 .0004 
.0014 .0004 

.00*2 .0015 
.0045 .0004 
.0054 .0007 
.0041 .0015 


.0175 

.0144 


.000* B OOSO- 727 SC K-5 


*K(rO I 10000-745 2.21 00 3 51 -74.54 -74 55 22 504.40 -42.54 505.54 -*2.44 .11 -TS.tt 1.25 -75.7* 

***** 4 1WJ010-51S 1.42 00 10 24 -3.65 -51 51 45 517.15 -44. *0 53.53 -44.13 1.20 -<2.02 t.U -50.i* 4.01 -41.05 1.3 -52.14 .424 

***** ■ 10011-254 2.40 00 11 3 -23.45 -IS 55 4* 53.50 -40.44 552.57 -12. 4* 1.44 -24.10 I.t7 -25.50 4.11 -23.3 1.41 -24.3 .*40 

*4«r* 4 1034-80 5.74 00 14 54 -44.il -4* 41 53 504.23 -*0.24 111.45 -U.*0 1.74 -47.47 5.04 -**.44 1.54 -44.12 2.51 -47.45 .532 

"■«"» 7 1H0U4UU 5.75 00 14 14 U.17 U 10 II 104.77 -50.3 7.3 4.7* 2.75 L0.51 4.3 U.7J 4.71 U.41 2.<7 10.*1 .32 

3c«rd 4 10014-2*7 4.1* 00 U 3 -25.74 -IS 47 50 45.70 -3.54 552.3 -25. U 1.3 -U.U 5.24 -25. 12 5.40 -25.54 3.07 -2*.4f .714 

4 1KXU7*47S 4.57 00 17 8 7.5* 07 21 R 104.4* -*4.41 4.45 5.3 >.3 7.3 1.24 7.3 5.S4 7.*4 5.44 *.3 .512 

3«r0 10 1001820 4.54 3 14 3 3.3 3 3 44 114.74 -54.3 II. 45 25.40 5.4S 27.3 1.47 3.44 1.3 3.51 5.41 27.4* .740 

3ew4 u 1038053 4.3 3 14 S 3.3 BUM 122.3 20.77 75.47 3.15 7.1* B.44 1.3 3.3 2.3 3.77 C.3 0.40 .212 .003 .304 

ftKV-4 12 10082*40 B.K1 3 3 3 43.4* U II 3 120.04 1.41 3.3 3.3 S.3 *5.B K.*l 3.3 K.3 *3.40 K.42 U.U .03 .1001 

«*c«r4 15 1008-23 *.17 3 3 41 -3.3 -24 *0 U 1.5* -44.3 33.3 -24.45 5.3 -50.01 7.15 -24.10 7.3 -24.3 5.21 -30.25 .63 .034 

BwrO 14 13005*53 *.9 3 25 15 M.M 3 3 55 114.fi -5.3 9.3 44.70 4.7* 3.3 7.3 3.3 4.3 3.42 4.44 3.20 .512 .0071 

•wr* II Utmi-147 7.71 3 II 07 -14.74 -14 44 14 45.44 -11.51 354.45 -21.15 *.8 -2D.CS i.*7 -14.14 i.il -14,44 *.3 -20.24 .57* .005* 

•acarO 1* 1039*400 4.4* 3 3 3 40.3 40 3 21 121.14 -21.3 17.07 55.8 i.TB 40.45 U.U 41.3 U.U 41.U I.B 40.3 .13 .035 

U 10O42-OB 10.50 3 42 3 -4.34 -0* 20 14 1U.4S -71.17 5.41 -12.74 4.3 -4.70 U.41 -1.40 U.4* -1.3 4.3 -4.74 .1* >K *7 

***** U 1M0045*244 W.3 3 45 U 14.41 3 8 3 121.51 -53.17 21.3 22.47 4.3 24.02 12.10 0.U U.U 8.3 4.3 8.70 .48 .003 

Board 14 1004820 12.24 3 3 3 8.02 8 01 8 122.3 -57.3 U.8 U.U 11.(0 24. *4 12.14 8.40 U.8 8.21 U.3 8. *4 .23 .0074 

Beard 8 1HD052-4US U.U 3 52 51 -l.«0 -01 55 3 18.22 -*4.U U.fS -*.*4 U.7D -1.8 IS. *7 -1.52 11.8 -1.47 U.8 -1.57 U4 3B 

21 1085*404 U.8 3 3 3 8.8 3 8 8 18.44 -2.10 43.U 3.3 U.3 3.45 14.3 U.U 14.47 U.8 U.*4 3.8* .1*0 

Beard 8 1H034-724 U.3 3 54 07 -8.41 -8 8 3 500.47 -44.3 112.01 -*4.8 U.45 -8.3 14.12 -71.3 14.3 -8.01 U.U -75.02 .13 

Beard 8 1H035*753 U.8 3 3 21 75. S 8 14 3 125.41 U.U *0.12 3.8 17.3 8.01 U.8 74.41 U.U 74.(0 u.ll 8.20 .32 

Beard 8 108810 14.14 3 3 D -U.01 -U 3 14 151.44 -8.3 *.41 -14.3 U.14 -U.0 U.B -14.3 U.U -14.8 U.8 -U.3 .604 

Beard 8 100*7*470 14.47 3 57 3 -*7.3 **7 05 41 501.44 -50.12 18.8 -U.3 U.U -47.74 U.3 -**.8 14.04 -4*. 57 U.14 -*7.14 .4*2 

Beard H 10101*459 U.U 01 01 8 -45.3 -45 3 14 23.8 -8.0 31.47 -45.47 U.8 -44.3 U.U -45.14 1*.W -45.3 14. « -44.77 ,32 

Beard 17 1018-81 U.41 01 01 45 -8.14 -8 U 8 13.45 -55.70 5.3 -21.20 14.3 -8.51 U.S5 -8.3 U.47 -8.8 14.50 -8.8 .53 

Beard 8 101O1-2U U.U 01 01 8 -22.11 -22 3 3 151.3 -8.8 4.3 -8.3 14.0 -22.41 U.U -21.45 U.3 -21.01 14.42 -8.8 .58 

Beard 8 1HU02-43 U.U 01 3 8 -44.41 -4* 8 12 23.8 -70.52 84.45 -47.47 14.U -47.40 14.3 -44.21 U.B -44.40 14.3 -47.40 .43 

Beard » 1MU02-43 U.U 01 3 17 -40.07 -40 08 B 31.3 -77.3 S8.B -41.27 14.47 *40.3 U.3 -54.4* U.B -54.42 14.3 -40.8 .58 

Beard 51 13102*017 U.U 01 02 V 1.8 01 44 44 124.8 -*0.44 U.U -4.52 14.3 1.3 U.B 2.8 U.4S 2.04 14.8 1.27 .58 

Be«rd 3 13105-7*2 U.8 01 03 3 -7*. 24 -7* 17 51 SOI. 8 -41.3 504. B -*4.44 14.8 -7*. *4 U.B -8.8 U.U -8.8 U.B -74.74 .13 
-cm* %S 1010858 U.71 01 3 51 3.8 3 25 21 127.3 -0.B U.8 25.8 15.40 3.07 17.3 3.8 17.8 3.77 U.47 3.8 .28 

Board 8' DO107-1U 14.17 01 07 » -11.57 -U 22 U 154.04 -75.14 11.01 -17.10 U.B -U.U 17.3-10.8 U.B -U.B U.B -U.U .48 

Beard IS 10U8131 U.U 01 10 8 -U.U -U 04 42 145. *4 -74.8 11.01 -14.3 U.U -15.44 11.57 -U.3 U.U -12.8 U.B -U.U .53 

Be*d 8 10112*141 U.U 8 U U 14. 10 14 « 01 Ul.U -U.U tt.U 5.8 U.U U.B 14.3 14.42 U.» 14.53 17. » u.57 .42* 

B«rd 3 W0115-18 U.U 01 U *7 -14.3 -14 8 42 144.47 -7*.a U.B -10.41 U.47 -U.U 14.8 -14.41 14.42 -14.8 U.B -U.B .242 

Be«* 3 1MU1S-C3 U.B 01 U U -40.10 -40 4* 3 TO. 72 -44.07 53.8 -3.3 U.42 -42.17 U.U -U.B 22.00 -3.8 U.W -42.8 1.441 

Bert 8 1011840 U.B 8 U 3 3.3 3 55 U 124.00 l.U 8.8 44.8 U.U U.B 20.8 U.U 8.8 U.U U.B tt.U .112 

Bert 3 IMLUO-m 20.11 01 20 8 -90.B -80 3 41 81.3 -3.3 4.7* -3.8 14.08 -51.10 U.U -50.21 U.3 -50.44 14.15 -u.17 .572 

Bert 41 10U1-SS3 20.8 01 21 OS -3.8 -5* 25 U 2*4.45 -74.3 1.14 -40.8 14.47 -55. U 20.8 -8.8 21.3 -55. U U.U -55.74 .242 

Bert 42 10122-50 8.3 8 3 3 -44. B -44 02 U 23.00 -<7.8 554.8 -44.11 14.41 -44.3 U.B -tt.U 21.8 -n.tt U.U -tt.U .247 

Bert 3 lMUtt-ai 20.70 » 3 U -3.14 -2* 3 55 22D.U -8.3 *.3 -5S.B U.U -22.3 U.U -27.42 U.B -27.7* 14.72 -8.8 .504 .003 .003 

Bort 44 170125*075 20.11 01 25 U 7.3 8 D B 157.17 -U.8 3.8 -l.U U.U 7.21 21.74 7.8 21.7* 7.8 14.8 7.14 .125 .0127 .003 

Bert « 1HBU5-IS5 3.15 3 8 3 -U.B -U 3 3 ltt.tt -71.71 14.3 -21.8 U.U -14.27 I5.B -U.47 25.14 -U.U 21.8 -14.8 .85 .0055 .0007 

Bert M10U9*S» 3.3 01 8 U 50.40 0 8 8 155.8-3.3 B.U U.U U.U 0.U 8.11 0.3 2S.U 0.*7 U.U 24.8 .43 .003 .003 

Bert 47 1010*475 8.8 01 0 8 47.8 47 » 14 10.3 -14.47 U.U 8.75 U.U U.B 8.3 47.8 24.12 47.70 U.U M.M .55* .031 .003 

Bert U 2013-08 25.00 01 3 3 -4.3 -3 17 45 155.0 -tt.U 17.47 -U.3 8.3 -*.74 B .U -0.8 8.3 -t.U tt.U -4.8 .32 .037 .0014 8 01*800? 

Bert U 1013*407 2S.U 01 3 V 0.8 *0 U U 18.8 -1.42 44.3 U.tt U.U *0.25 8.8 *1.8 8.3 3.21 U.U *0.14 .13 .018 .00U 40 0142*3 

Bert 0 1018*58 8.77 « 8 8 -U.U -8 0 8 85.U -77.77 5.3-44.0 0.42 -3.00 8.8 -8.8 8.41 -8.27 22.77-55.8 .18 .008 .0007 


Men 555 
CTA 1 

0*0000-761? 
ST *0012 -615? 
*14? 


.0014 40 0022*3 Cap* Nt-1 850028*32 

.003 40 0024-8 *002*8291 

■0012 * 0024*44 40 0027*64 35002*2*68 

.0004 

.000* 2* 0054*411 40 0057*54 

.0007 2* 0059-09* 40 0057-10 

.00X0 

.0014 

.0000 2* 0CS4-O1S 40 0050-3 *500*44-015 

.032 23 0053*404 40 00*4*40 IN 003*40 


CS90BO-727 *500*05-727 


.0054 .0007 40 00*3-41 *500520-37 


.0021 .0004 21 0102-82 

.0057 .003 21 302-222 8 305-21 


.0105 .031 

.005* .0007 21 0122*50 

,003 .0007 

.0044 .0004 4U 0154-11 

.0024 .003 

.003 .0007 H 0111-144 

.003 .031 

•0512 .0011 40 316*3 063315*454 *50113*48 

.00*4 .003 

.0072 .030 21 0120-553 40 0115-54 *501204-555 

.0071 .0000 21 0120-491 


n 0052*251? 
314 


351? 

ST1CO0S4-47O 

340 

*153 

530108-475? 


5051 

38 


376? 

*154? 
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Data Flla Ham: tCM A-l X-9ny (1W) 

lacerdi 70S to M2 

Ort* FLU 22S 


*Kcrt l_*ogtr> SOS byttt 
Input VOLSDt *1X007 

UlUlini 22 B 22 B 215 (BB 555 S 4444444444 5555 S 5555 5 ******* 444 7 777777 7 77 tt 8 B 98 8 8 tt 9 t 499999990 C> O OOOOOOOmmmi 222 B 222 aB 3 BSB 3 S 4444444444 BS 5 SSSB S <t**<*<*«tf 77777777788 W m 8 tt 999 * 9 W 9900000000 WlUlllllll 23 tt 2 Bm 

l2MS*7*9Om4S4/99Qaj464/9WL2MS9/8»OUI4S*/l9<Utt4»794aUMS4/9ttm4S*/t«UMS*/99OlB4S*7*4O12MS*/8TOUMS4mO12S4!B709OUl4S4«9O12S4S*7tttm4S*/89Ci;tt4S*7«9O12MS*^ 


m 1x332*405 sst.of a sj n to.st won m. 7 » -is.m ssvm 
m uo2S5«fis sst.ti a is st si.w uns ua.tt -s.s* xo.to 

795 1XZ2S9-S72 539.01 a S* OS -37.(0 -S7 17 44 t.Ol -40 M 525.92 

79* 1X2254*497 159.07 a S* 17 49.75 tt tt *4 102,11 -7.41 I.U 

797 UC29-U3 559.40 a St I* -U.S* -12 20 51 0,71 -0.9* S3*. St 

799 UCKMlt 559.0 a 59 24 -41.44 -45 tt 40 549.74 -M.45 522.51 

799 140739*294 554.99 O 54 57 24. tt 19 V to 92.07 -2S.SO St.U 

900 1K2240-400 StO.lt 22 to tt -49.09 -44 OS 00 S44.S9 -67.45 521. H 

901 17C745-t4t 541.40 B 4S SS -44. *9 -44 41 It SB. 09 -47,11 509.99 

903 1X2245-400 541.41 B tS 41 -40.00 -40 00 11 127. IS -41.14 514.00 

90S 1X2251-710 547.(5 BUS -11.04 -71 02 23 SIS. *7 -4S.S4 SOS .77 

904 1K22S1-179 541.92 B SI 41 -17.97 -17 17 tt 44.05 -41.4S SS7.S7 

905 1M7B1-OSS S41.99 72 tl 57 -S.S9 -03 55 59 U.17 -55.51 542.94 

90* 1X2251*147 S41.97 B SI S3 U.90 U 47 S9 94.95 -S7.47 S51.17 

907 1X2251*450 541.91 B 51 SI 4S.07 4* 04 17 102.0 -U.75 7.70 

909 1)0253*411 S4S.lt B S3 39 93.17 *3 10 tt 109.97 1.57 27.02 

909 1X2253-910 S4S.4S B S3 45 -91.01 -41 00 51 509.1* -55.17 1*9.04 

110 1KBS4*0S7 144.15 B Si *9 5. 71 05 45 11 79.42 -47.15 547.45 

fill 1X2259*695 544.71 tt tt SO S9.S3 SI SI » 109.03 -1.04 B.9S 

913 1X2301*094 S4S.SS 15 01 11 9.49 09 40 47 (5.55 -45.50 549.94 

115 1X23DS-099 541.71 23 OS 00 -9.94 -09 57 24 *4.5* -49.91 S4S.4S 

914 1X2X03*039 549.9* 23 03 tt S. 94 03 64 17 79.91 -49.43 549.54 

Ilf 1X2307-29 *49.90 13 07 SS -B.tt -B IS 20 40.01 -44.44 559.17 

91* 1IQS09-S09 547.00 23 09 00 -50.91 -SO 64 SI 17.99 -47.73 555.47 

917 1X2313*7*5 349.34 13 IS 21 79.34 Tt TO 59 111.10 19.94 *0.49 

II* 1X2314.2*3 >49.11 13 14 01 19.54 » SI 19 99.00 -19.59 1.97 

lit 1X2315-423 549.97 IS IS SI -42.39 -41 23 S3 S49.SS -4S.04 151.24 

920 1X231 5* 2S7 349.79 13 II U 13.70 21 42 U 97.*9 -33.29 .77 

SZ1 1X231 9*4 L7 349.39 23 1* 19 41.79 41 49 IS 103.43 -17.7* 10.19 

•B 1X2319-593 349.90 23 19 12 -54.24 -69 14 07 123.74 -CS.41 330.73 

923 1X2319*1*9 SSO.OQ IS 1* 59 19.17 U S3 II 99.54 -59.99 559.94 

04 1X2330*004 5S0.11 23 10 27 t.47 fit 17 Gl tt.9* -41. B Bt.SO 

923 1X2320*149 550.02 23 20 03 14.90 14 19 17 95.07 -42.79 559.7* 

*29 1X2321*595 550.11 IS 21 13 St.M St SS 44 U1.7S -2.11 tl.TS 

B7 1X2332-249 150.41 23 B 29 -29.99 -29 57 44 29.50 -70.77 140.54 

92* 1X2323* Ut 550.93 23 13 23 U.SS 19 53 04 99.21 -41.40 SSt.40 

B29 1X2337-170 531.93 23 27 19 -17.03 -17 01 20 57.59 -41.55 Mi. 7* 

ISO 1X2334-444 534.15 23 54 14 -49.41 -49 34 17 S04.SD -SO. 91 17*. 79 

931 1X2339*443 554.07 13 S4 IS 44.34 44 IS 34 110.13 -14.53 17. It 

933 1X2337*701 554.44 13 57 4« 70.19 70 10 44 11*. 49 9.41 4S.S* 

953 1X2343*090 SSS.S7 IS 43 2* 9.04 09 03 tt 97.lt -50.23 S59.it 

934 1X2344-291 557.0* 23 4t 19 -2*. If -2* 0* 14 29.27 -79.57 S4S.4S 

933 1X2331-313 137.93 23 51 41 -11.(9 -51 » 10 10.99 -79.99 344.44 

939 1X2553*109 531.07 23 Cl U 10.95 ID 54 57 101.59 -49.29 2.94 

937 1X2553-177 159.57 IS S3 2* -17.71 -17 41 02 97.13 -75.99 551.17 

IS* 1X2355*471 55*. 44 23 S3 49 47.14 47 09 tt 113.55 -14.42 B.00 

tS* 1X2554*221 SSt. 70 23 54 4* 29.59 » S3 2* 10*. <7 -53.59 U.09 

mo uass-sn ».« is a 23 -st.cs -ss 01 to 534.00 -74.1s ms . 44 

•41 1X2337-12* SS9.41 23 57 S* -ll.«3 -12 57 51 tl.SS -70.9* SM.S7 

**2 1X2339*494 159. *9 23 59 4S 49.49 49 2* tt 114.47 -13.29 23.99 


45.17 137.0* 40.22 334.9* 41.09 S39.14 40.9* S37-24 39.99 .453 

54.29 S37.S9 51.4* 539.S7 53.49 S39.S9 53.39 537. *1 51.53 . 533 

-29.27 531.53 -S7.*5 339.41 -54.9# 519.70 -37.14 139.41 -37.91 .191 

53.S7 157.79 49.19 540.25 50.41 S40.S9 50.29 SS7.95 49.07 .292 

-5.49 539.59 -12.79 340.91 -11.11 MO. 94 -11.99 539.59 -13.07 .722 

-55.99 551.49 -45.77 Ml. 05 -44.(7 Ml. 20 -45.10 539.95 -44.01 .52* 

M.73 551.95 29.07 540.99 29.99 Ml. 09 29.94 559.01 29.93 . 320 

-59.53 539.99 -49.55 Ml.SO -47.42 541.91 -47.90 559.95 -49.75 . 9*4 

-50.91 559.93 -49.01 M1.S4 -44.11 M2.94 -44.55 540.22 -95.19 .299 

-49.99 139.15 -40.53 MS. 2* -59.17 54S.«S -59.45 539.4* -40.91 .930 

-99.03 539.59 -71.79 545.09 -49.99 MS.97 -70.14 140.59 -73.09 . 95* 

-9.90 Ml. 40 -11.52 544. U -17.51 544.34 -17.40 Ml. 73 -19.91 .017 

1.59 M3. S3 -5.79 Ml. 59 -5.34 M3. 44 -5.45 M 3. 40 -3.95 . 390 

B.1S Ml. 40 19.94 543.49 17.U M3. 55 U.94 543.47 U.49 .199 

47.09 Ml. 99 44.73 MS. 70 45.69 MS. #4 45.41 MI. 14 44.59 .290 

59.90 Ml. 29 91.69 544.24 92.93 S44.91 92.79 M2.15 91.41 .404 

-43.99 557.97 -91.17 549.43 -79.94 M2. 93 -90.09 559.49 -93.09 .203 

U.SS M2. 99 5.43 545.13 4.55 545.29 4.02 MS. 10 S.ll .442 

59.95 M5.M 57.93 549.07 59.34 549.13 59.20 MS. 40 57.90 .092 

13.74 544.77 9.52 345.0* 9.99 M5.9S 9.94 544.93 9.39 .193 

-2.44 344.79 -9.29 344.(9 -9.50 349.71 -9.94 344.95 -9.41 .299 

9.20 544.79 5.«S 549.92 4.51 549.94 4.33 S44.91 S.S7 .970 

-15.29 S4S.79 -B.59 547.74 -31.69 349.01 -B.09 549.08 -B.tt 1.144 

-23.34 545.94 -51.14 M7.95 -50.50 549. U -».« 544.(5 -51.55 .959 

99.17 549.53 79.90 M 2.97 72.95 M2.34 22.19 Mi. 71 29.95 .193 

50.54 M7.29 29.14 549.59 29.19 M9.73 21.94 M7.44 27.91 .940 

-34. B M7.2S -42.93 (SO. 12 -41.97 SS0.18 -41.99 M 7.79 -42.90 .192 

B.tt 149.94 2S.09 550.47 29.99 SS0.47 29.52 347.14 24.71 1.405 

41.99 549.59 41.50 5SO.I7 42.53 550.79 42.B 549.50 41.19 .544 

•47.99 547.07 -59.99 551.94 -57.12 553.43 -57.45 547.53 -59. 51 1.525 

21.25 549.41 11.71 550.(0 19.19 550.59 19.04 M9.49 19.59 .199 

11.99 S49.21 I.B 550.92 9.95 551.03 9.21 549.51 7 .99 .495 

17. M M9.Q1 14.53 550.90 IS. IS 551.03 14.99 M9.14 14.09 .904 

B4.99 550.25 59.55 550.55 59.59 BO. 59 59.59 5SD.27 59.54 .001 

-20.99 549.97 -27.49 553.29 -25.95 552. M -29.41 149.91 -27.91 1.154 

19.29 550.19 19.59 SS1.45 14.92 551.B 14.72 150.2* 19.U .2*0 

-13.41 550.53 -17.52 555.57 -14.23 SS3.S0 -U.51 SS0.4S -B.tt .979 

-95.94 549.94 -97.21 5S5.4S -95.55 559.71 -95.59 552.05 -97.29 .459 

43. 75 552.99 45.99555.03 44.12 SSS. 19 49.95553.12 45.70 .340 

91.19 562. 57 99.94 555.90 70.95559.41 70.70 SSS. 59 99.43 .575 

9.95 554.90 9.72 559.79 9.53 559.93 9.59 554.99 1.19 .549 

-34.52 554.01 -29.51 551.0* -37.94 559.14 -37.79 559.09 -B.tt .509 

-17.93 559.79 -51.99 559.99 -50.99 559.0* -31.27 559.99 -52.11 .944 

10. tt (97.09 10. tt 559.99 U.49 559.03 U.24 557.19 10.45 .494 

-15.40 557.45 -17.99 554. 1* -17.25 559.19 -17.51 557.17 -U.S .313 

42.95 557.11 44.97 559.43 47.S 559.79 47.90 (57.29 49.52 .552 

29.51 557.99 S.U 559.70 29.03 559.79 B.94 557.72 B.OS .249 

-51. M (57.73 -55.44 559.99 -34.61 B9.94 -34.41 557.10 -55.54 . 239 

-U.SS 517.92 -15-07 .93 -U.94 1.19 -U.17 557,99 -U.90 2.079 

43.60 559. SS 49.00 .89 49.10 1.05 49.94 559.51 47.13 .599 


.0099 -0015 

.0049 .0007 

.0091 .0007 H 2253-579 

.0042 .0005 

.0053 .0009 

.0023 .0005 

.004* .0009 

.0014 .0005 

.0099 .0010 


.0049 .0015 

.0063 .0013 2* 2251-179 0522S14-17* 

.0090 . 0014 H 22S2-OB 

.0075 .0009 40 2259*19 0322591*191 

.0074 .0009 

.0049 .0009 

.002* .0007 

.0049 .0010 

.0177 .0007 H 2309*69 **32300**597 

.0099 .0010 tt 2259X395 40 2300*09 0022595*095 

.00*1 .0007 U 2302-099 40 2306-07 MB 2 302 2 -0W 


.0015 .0007 
.0017 .000* 


.0049 .0011 

.0094 .0009 tt 2S1S-4B >*$23155-419 

.0055 .0010 

.0058 .0005 

.0027 .0009 

.0071 .0008 

.0050 .00U 


.5214 . 0029 4U 2321*58 0525212*585 


.00*0 .0009 tt 2522*1*9 4U 2315*15 0323221*199 

.0033 .0011 


.0095 .0015 

.0077 .0019 


.0069 .0010 40 2344*49 032S440XM* 

.0049 .0009 tt 2344-295 40 2344-27 0323449-295 

.0034 .0004 to 0009-55 

.0031 .000* 


.00*0 .000* 40 3545*27 * 0000*29 0325495*275 

.0073 .0007 40 0009-53 
.0030 .0012 


jnt2242-4SS 
92 2240*29 
ITR2247-472 
*712244-447 
$712254-590 
2712242-71* 


O 2251-179 (»> 
*0 lie ( 1 ) 
•021*489 <•> 
EV Lac? (1) 


425077 

0109.1-1.0 

W0C7449 


*2550 (•> 

95*2509-5127 


HBC7593 <*> 

On SB 5C445T (•> 


*712323-691 

*2572? (9) 

NBC741S7 HGC742ST 

*2595 (1) 

Cat * (l> 

*2*09 

*2599 Cl) 


Lattda And (9) 

*2*57 (9) 

KlaaoU 44 *712345-294 (!) 

*2975 (•) 

H Pa* (9) 

2357-549 

*2704 (t) 


.0035 


